Compact florescent light bulbs are a well developed readily available technology that could deliver substantial energy savings in the residential sector. Due to this, lighting is usually a preferred target for household energy saving campaigns and policies. However the energy used to light homes continues to rise. In order to explore the reasons behind this increase this paper examines changing household lighting practices in the UK using recent in-depth interview data and drawing upon current sociological theories about the construction of consumption practices. The paper illustrates how lighting choices made by householders tend to co-evolve with the household lighting practices portrayed by the media. It concludes that policies which seek to promote more energy efficient lighting technologies would be well advised to enlist the support of lighting designers, manufacturers, advertisers and sales people involved in the presentation of household lighting practices in the media.
Introduction
The UK Government is committed to making an ambitious 60% reduction in UK carbon dioxide (CO 2 ) emissions from 1990 levels by 2050. This demands a reduction in emissions of carbon dioxide per head from around three tonnes of carbon per year (tC/a) in 1990 to around one tonne of carbon per head in 2050. Therefore the need to identify effective measures to promote carbon reduction is urgent. The built environment -both domestic and commercial -is a significant arena for energy consumption and contributes substantially to UK emissions of greenhouse gases.
Tackling energy use in this sector through the design and development of low carbon buildings is a policy priority for UK government (DTI 2002) , and forms part of wider policies and initiatives promoted by the European commitment to reduce household energy consumption (European-Council 2003; European-Commission 2005a ).
The search is on for technologies that might contribute to the mitigation of carbon use and compact florescent light bulbs represent a proven, readily available technology that could deliver substantial energy savings in the residential sector 1 . As a result, lighting is often a preferred target for household energy saving campaigns and policies (Mills 2002) . However, in the face of an early policy focus on compact fluorescent light bulbs (CFLs) as a means to reduce household energy consumption (see Mills 1993 ) the amount of energy used to light homes continues to rise (Palmer and Boardman 1999; Mills 2002) . It is estimated that the total amount of energy used for domestic lighting in the UK grew 63% between 1970 63% between and 2000 63% between and by 11 per cent between 1990 63% between and 2000 63% between (DTI 2002 .The latter increase occurred despite the UK government"s subsidisation of CFLs which led to the distribution of almost 17 million of these energy efficient light bulbs between 1994 -2000 (Ofgem/EST 2003) .
In the UK the main policy approach to reducing the energy consumed by household lighting has been subsidies for energy-efficient CFLs though the electricity industry (Boardman et al 2005, p.53) . There are also a range of policies and initiatives designed to stimulate the market for dedicated energy efficient lighting fixtures and fittings 2 (MTP 2006) . These include building regulations which set limits on the energy efficiency of lighting in domestic buildings and the DEELs program, which seeks to rebate the cost of supplying energy efficient light bulbs with the sale of dedicated energy efficient lighting fixtures and fittings. However, despite these policy innovations it is predicted that the energy used to light homes in the UK will rise a further 20 percent by 2020 (MTP. 2006 .
According the Department of Trade and Industry (DTI), the increase in the energy used to light homes is largely due to the shift away from lighting rooms by single ceiling bulbs towards multi-source lighting from wall and table lamps as well as multiceiling lights (DTI 2002) . This suggests that people are changing their household lighting practices in ways which increase the energy used by those practices.
As part of its commitment to reduce household energy consumption, the UK In order to explore the factors framing the increase in the energy used to light homes, this paper examines household lighting practices in the UK using in-depth interview data from eighteen respondents conducted in March 2006. Snowball sampling was used to recruit the eleven women and seven men that took part in this study. All but two of the interviewees are owner occupiers and most have a household income at or above the UK national average of twenty two thousand pounds per annum. Two of the respondents are single and live alone, the other sixteen respondents live with their spouse or partner and seven of these respondents have children living at home. All the interviewees live in single family houses in urban areas.
The interview guide approach was taken in this research 5 (Patton 1990) and as is usual when using this approach the interviews were recorded and later transcribed for analysis. The interviews took place in respondents" homes allowing the interviewer to confirm some of the respondents" responses. In this approach the interview is guided by an outline or list of topics, therefore the interviewer is able to vary the wording and order of the questions. It is one of the most widely used approaches in qualitative interviewing. One of major benefits of using this approach is that the data collected are more systematic and comprehensive than in the informal conversational interview, while the tone of the interview still remains fairly conversational and informal.
responses given by respondents. The interviews were designed to uncover how research participants currently light their homes, how this may differ from the ways they lit their homes in the past, what type of household lighting they aspire to in the future and why they made particular lighting choices. It is hoped that a better understanding of these factors can provide a sound basis from which to evaluate policy options and assess potential energy savings for this important aspect of household energy consumption. Our aim in this paper is to start to outline an alternative approach to exploring and explaining home energy use using lighting as a case study as a contribution to the wider debate on sustainable energy systems.
The remainder of this paper is split into three sections. To contextualise the arguments presented, the first section introduces the reader to the contribution of the social sciences within household energy studies and discusses the concept of household lighting as a social practice. In doing so, this section of the paper highlights the importance of the cultural and social meaning of lighting in shaping household lighting practices. The second section of this paper presents an analysis of the interview data. This section illustrates how and explores why research participants" household lighting practices are changing and the effects of these developments on the amount of energy used to light homes. In the third and final section the policy implications of the research findings are outlined.
Social science and household energy studies
CFLs are one of the many innovative solutions to the question of "how people can be more efficient" developed by engineers and other natural scientists. However, engineers and other natural scientists rarely seek to ask "why people not more energyefficient, when clearly it is technically possible for it to be so?" Raising this question suggests other questions about whether the right technologies and policies are being developed to reduce energy consumption (Shove et al. 1998; Guy 2004; Chappells and Shove 2005) . These types of questions have more commonly been raised within the social sciences. For example, research within economics has attempted to address the question of why people are not more energy efficient with reference to market barriers to energy efficiency. Or in other words, economists have attempted to come up with the reasons why energy markets do not operate in the most efficient manner.
From a sociological perspective, the problem with the approach taken by many economists is that on the whole they assume that the choices individuals make with regard to energy consumption are more or less rational, in the sense that they assume people will choose the most efficient option available because it is in their economic interest to do so (Shove et al 1998 profitable, yet they are neglected" (Weber 1997, p.833) .
Building on the work carried out by economists, researchers within psychology have attempted to account for the how and why people might deviate from expected economic rationality (Lutzenhiser 1992, p.52) . The main focus of this work has been attitudes towards energy consumption and saving (Aune et al. 2002, p.9 (Poortinga 2004, p.70) .
En'lightening' Energy Use: the co-evolution of household lighting practices 8
In the late 1980s, both sociologists and psychologists began to argue that both rational and attitudinal approaches are severely flawed (Lutzenhiser 1992, p.53) . The problem with these approaches, it was argued, is that they both consider energy purchase and use in self-contained individual or household 'units' detached from their socio-cultural context -and thus separated from much that is potentially explanatory (Fujii et al. 1992; Lutzenhiser 1992; Strang 1997; Wilhite 2001; Wilk 2002; Guy 2004) . Or in other words, they neglect that household energy consumption is a situated social practice -in that uses of household appliances are mediated and filtered through existing cultures and conventions to produce particular forms of cooking practices, heating practices, lighting practices and so on (Shove et al 1998; Warde 2005) .
Reviewing this work Loren Lutzenhiser found "a consensus in the literature" that to understand the socio-technical complexity of energy-saving action, policy-makers must concern themselves more directly with "the social contexts of individual action" (Lutzenhiser, 1993, p.262 (Lutzenhiser, 1993, p.269) .
Household lighting as a social practice
In contemporary studies the use of practices as an analytical framework is emerging as a theoretical and empirical approach that bridges between theories of consumption, technology and society (Shove 2004; Spaargaren 2004 The term acquisition of household lighting is used here to include not only those lighting fixtures and fittings purchased by householders but also those given by family or friends, those purchased by landlords and those installed prior to current householder living in the property.
both occasional actions (such as installing new light fixtures or buying a new lamp)
and routine actions (such as setting lighting timers and switching lights on and off).
The institutional arrangements which shape household lighting practices include the energy supply regulations, the structures of energy supply and distribution businesses, building regulations, the markets for light bulbs and light fittings and the aims of government policies and initiatives. Practices result from the active and creative coproduction of these objects and processes within localised and dynamic settings.
A seminal exemplar of research on practice carried out in Japan and Norway helps us to conceptualise how particular cultures mediate household lighting practices (Wilhite et al 1996) . Wilhite et al 1996, p.10) . In Japan, aesthetic considerations were found to be no less significant than in Norway but they took a very different form. As a result Japanese living rooms are exclusively lit by central ceiling lamps, brightness is preferred and fluorescent lighting is the norm. This research also found diametrically opposing preferences for lighting in Japanese and
Norwegian bathrooms and kitchens. In Norway fluorescent lights are common in both, whereas in Japan these are the only places in the home where one usually finds incandescent lighting.
This research neatly illustrates that the use of lighting fixtures and fittings is mediated and filtered through existing cultures and conventions to produce particular forms of household lighting practices. However, it does not address the question of how household lighting practices come to change and what the consequences are for levels of household energy consumption. It is these interests which underpin this paper and to which we turn now.
How do social practices change?
While it makes sense to see the choice and use of household lighting as a situated social practice, this does not immediately help us to understand how lighting design and use changes over time. Shove and Pantzar"s (2005) study of Nordic walking (a form of speed walking using two specially designed sticks) is particularly helpful when trying to understand this process. This study illustrates how new social practices arise out of the integration of images, artefacts and forms of competence. In the case of the recent vogue for Nordic walking in Norway, this involves the integration of images of health and fitness with the production and advertising of specialised walking sticks (designed and marketed specifically for Nordic walking), and the availability of specialised training in Nordic walking. The success of the process depends crucially upon translating existing images of walking with sticks that are associated with infirmity, with a new image of walking with sticks as fun and healthy (ibid p. 48). From this point of view, when companies promote products, which suppose the parallel existence of meaningful social practice, in effect they promote the diffusion of the elements or ingredients out of which new practices emerge in a form of co-production.
Critically, the exporting of Nordic walking has largely failed in the UK, despite the availability of the sticks and training courses. Shove and Pantzar (attribute this not to technological failure, but rather to an inability to successfully translate British ideas of walking as a non-adrenalin recreation into a more Scandinavian, adrenalin focused mode of walking more commonly described in the UK as trekking. Coupled with a British reserve and resistance to "looking silly", Nordic walking faces an uphill battle for acceptability in the UK. This is not, they argue, a failure of technology transfer, but rather a failure to integrate new technologies and techniques of walking into existing practices. The challenge for those wishing to export Nordic walking is then not one of diffusion, but one of successful reinvention in diverse cultural settings. To begin to explore this process the next section looks at the images and methods of household lighting promoted in the UK. This paper then presents the empirical research and explores whether these images and methods of household lighting are influencing the ways in which lighting appliances are used by the householders that took part in the study which underpins this paper.
The promotion of lighting practices
Picking up on the Scandinavia lighting aesthetic noted by Wilhite et al (1996) , the lighting practices promoted in the UK and across Europe are a variant of the Norwegian approach to lighting living rooms using multiple appliances to create a cosy homely atmosphere. For example, the "BBC Homes" website advises householders to light their living rooms with " In a similar way that the success of Nordic walking depended crucially on translating the image of walking with sticks from that of infirmity to health and fun, the shift from light-bulbs as providing basic, task based visibility to "washing" walls with light can be seen as an attempt to transform lighting practices with dramatic consequences for energy use.
Changing household lighting practices
In this section we explore whether the images and methods of household lighting discussed above are reflected in the lighting practices of the householders that took part in the research.
In line with the multi-appliance approach to lighting homes, all of the interviewees stated that they currently use more lighting fixtures and fittings in their home than in the past. When respondents were asked why they choose to have more lighting in their current home than in the past, most said they had changed the way they light certain rooms in their home to create a "better atmosphere" and give them more "flexibility" to change lighting "to create different moods" and accentuate different parts of their home.
All but one of the interviewees said that the style, design and flexibility of their household lighting are now more important than they were in the past. The following comments are representative of interviewees" statements about the changes in the importance of household lighting: One of the interviewees expressing strong environmental concerns (a female in her early thirties living in a two person household), in accordance with these concerns spent considerable amounts of time and money sourcing and buying energy efficient white appliances for her kitchen. She also recycled household waste and made sure her household appliances were switched off at the wall to avoid the energy used by standby. However, she had installed multi-bulb halogen light fittings, with standard halogen light bulbs, in her kitchen-diner and living room. When questioned on the issue she said "I was fully aware when I bought them that halogen lights are not really environmentally friendly or ecologically sound, it was a specific style choice".
"years ago when we all had single lights we didn't know any different, but I think now having adequate lighting of a suitable style to create the right ambiance is important, the look of lights is also important -you know if it fits into the décor of
Elsewhere in her home this interviewee had replaced standard incandescent bulbs with CFLs in accordance with her stated concerns for the environment. When asked why she had chosen to use multi bulb halogen lights in her kitchen-diner and living room she said "my partner designs bathrooms and kitchens to be honest when I have gone to see finished jobs the right lighting is the finishing touch".
Another interviewee (in her late sixties living with her husband and adult daughter) also expressed strong environmental concerns. At the time of the interview she was in the process of sourcing alternative energy technologies for her second home. She also recycles household waste, uses environmentally friendly household cleaning products, and has a wood burning stove to supplement her heating and hot water needs.
However, she had recently installed multiple recessed halogen light fittings in her two bathrooms, kitchen and main bedroom. When questioned about this choice of light fittings she said "I know they use a lot of energy, but I need bright light now I am getting older and I like they way they look, they give a good effect". In common with the interviewee discussed above this respondent had replaced standard incandescent bulbs with CFLs, in this case she had done so some eight to ten years ago. However, when renovating her home and replacing her kitchen and bathrooms some four or five years ago she had opted for multiple recessed halogen lights. When asked why she The selection of multi-bulb halogen light fittings for their kitchens and bathrooms by the two interviewees discussed above were far from isolated. Most of those interviewed had either selected multi-bulb halogen lights for their kitchens and /or bathroom or said they would like to have multi-bulb halogen lights in at least one or the other. However, the replacement of standard incandescent bulbs for CFLs was more unusual. Only five of those interviewed, including the two environmentally aware respondents discussed above, used more than one or two CFLs in their home.
It is well known that "[e]ven individuals who state the intention to follow strictly and frequently environmental criteria that form the foundational principles of their lifestyle will act against these intentions at certain times and under certain
circumstances in some segments of their lifestyles" (Spaargaren 2004, p.18) .
However, it is surprising that respondents with strong environmental concerns and who act in accordance with these concerns in many aspects of their household energy consumption do not do so with lighting. Light bulbs are replaced frequently and 
Increasing energy consumption
The changing lighting practices of those who took part in the research clearly embrace a multi-appliance approach to household lighting. In this sense the research confirms the assessment of the DTI that increases in the energy to light homes is the result of the shift away from rooms lit by single ceiling bulbs towards multi-source lighting from wall and table lamps as well as multiceiling lights (DTI 2002) . The findings presented here also correlate with earlier research (Boardman et al 2005, p. 56) which indicated that the uptake of energy efficient light-bulbs in the domestic sector is slow despite the considerable subsidisation of these light bulbs by the UK government.
More fundamentally, the evidence from the interviews also confirms that household lighting practices are inextricably interwoven with images of stylish, cosy and comfortable homes as portrayed by household lighting promoted in the home improvement and the lighting industries advertising media. Thus, the evidence from this research certainly illustrates how the promotion of household lighting design plays a considerable role in shaping the lighting practices of those that took part in the research.
Changing lighting practices and government policy
As discussed in the introduction, the main policy approach in the UK to reducing the energy consumed by household lighting has been subsidies for energy-efficient CFLs though the electricity industry (Boardman et al 2005, p.53) . This approach is ineffectual as a standalone initiative, as it does not prevent consumers from returning to the use of energy intensive incandescent light bulbs at the end of the lifespan of subsidised CFLs (Palmer and Boardman 1999; Boardman et al 2005) . (Palmer and Boardman 1999, p.67 ).
In the face of this critique the UK government has made some tentative steps to stimulate the market for energy efficient light fixtures and fittings. These include building regulations which set limits on the energy efficiency of lighting in domestic buildings. However, this is argued to be having a minimal impact as the lack of stylish dedicated energy efficient light fittings and fixtures is leading those who buy new houses to replace the energy efficient light fittings with standard light fittings using incandescent bulbs which they find more aesthetically pleasing (Building News 2005 (Wilson and Brotas, 2001, p27) .
The discussion surrounding the use of natural day light in housing neatly illustrates how those involved in the design of domestic buildings, as well as those involved in the design and marketing of domestic lighting, shape household lighting practices.
This suggests a need for joined up thinking in the development of policies and initiatives designed to reduce household energy consumption. Recently there have been some moves in this direction at the European policy level. For example, the European Parliament adopted a directive on the eco-design of energy-using products, in April 2005, which aims at improving the environmental performance of products throughout their life-cycle by systematic integration of environmental aspects at the earliest stage of their design (European Commission 2005b). The problem with the eco-design directive is that most of its initiatives focus on improving the energy efficiency of the product and / or disposal of the product at the end of its life cycle with little attempt to understand the practices that shape energy use, which are an essential element of developing and marketing energy efficient products.
The work presented here has built on the findings of earlier research (Wilhite et al 1996) to further illustrated that lighting is intrinsically linked to cultural factors such as "mood" and "well-being" which need to be considered when designing and marketing energy efficient lighting. More significantly it has also demonstrated how lighting choices made by householders tend to co-evolve with the household lighting practices portrayed by the media. This indicates that the policies which seek to promote energy efficient household lighting must not simply seek to support the market for dedicated energy efficient household lighting fixtures and fittings; they must also enter into dialogue with those involved in the design, production and marketing of household lighting in order to identify the energy and carbon implications of new forms of lighting design. In this way, the support of lighting designers, manufacturers, advertisers, sales people should be enlisted to demonstrate that environmentally friendly lighting schemes using a reduced number of appliances can be stylish, or in other words sometimes less is more.
Final thoughts
It has been argued "that when the social practice of inhabiting a house is taken as a starting point the possibilities for householders to green their consumption can be said to be determined to a large extent by the green alternatives made available" (Spaargaren 2004, p.20) . Our aim in this paper has not been to argue against further technological research on energy efficient lighting, or to abandon advice and subsidy based policy initiatives. We would argue though, that it is not only the green alternatives made available to consumers that determine the possibilities for householders to green their consumption, but also the way in which those alternatives are presented or marketed to consumers. Therefore, if the amount of energy used to light homes is to be reduced then new "sustainable" forms of lighting practice need to be developed and promoted. This means looking beyond technologies and decisionmaking as two distinct realms of activity. Our research that focuses on lighting 
